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$dV(t)=(r-\delta)V(t)dt+\sigma V(t)d\dagger V(t)$ , $t\geq 0$ (1)





$1_{A}(t)=\{\begin{array}{ll}1, t\in A0, t\not\in A\end{array}$
$B(V(t),t)$
$\frac{1}{2}\sigma^{2}V^{2}\frac{\partial^{2}B}{\partial V^{2}}+(r-\delta)V\frac{\partial B}{\partial V}-rB+\frac{\partial B}{\partial t}=-c(t)$ (2)
$c(t)= \frac{dC}{dt}=\sum_{i=1}^{n}c_{i}\delta(t-t_{i})$ , $t\in[0,T]$
$\delta$
$\delta(x)=\{\begin{array}{ll}+\infty, x=00, x\neq 0\end{array}$
(2)
$\lim$ $B(V, t)=\gamma\overline{V}(t)$ (3)
$Varrow\overline{V}(t)$
$\lim_{Varrow\overline{V}(t)}\frac{\partial B}{\partial V}=\gamma$ (4)
























$\tilde{B}(V, 0)=\gamma V1+F1$ (12)
$\lambda>0$ $\tilde{B}$ $\tilde{c}$
$B^{*} \equiv B^{*}(V,\lambda)=\int_{0}^{\infty}\lambda e^{-\lambda\tau}\tilde{B}(V,\tau)d\tau$ (13)
$c^{*}$





$\lim_{Varrow V^{5}}B^{*}(V, \lambda)=\gamma\overline{V}^{*}$ (16)
$dB^{*}$
$\lim_{Varrow\overline{V}}=\gamma\overline{dV}$ (17)
$\lim_{Varrow 0}B^{*}(V, \lambda)<\infty$ (18)
(15)
1
$B^{*}(V,\lambda)=\{\begin{array}{ll}\gamma V, \overline{V}^{*}\leq VA_{1}V^{\theta_{1}}+A_{2}V^{\theta_{2}}+\frac{\lambda\gamma}{\lambda+\delta}V+\frac{c^{*}}{\lambda+r}, \frac{F}{\gamma}\leq V<\overline{V}^{*}A_{3}V^{\theta_{1}}+\frac{c^{*}+\lambda F}{\lambda+r}, V<\frac{F}{\gamma}\end{array}$ (19)
$A_{1}$ $=$ $\frac{\delta\gamma}{\theta_{1}(\lambda+\delta)}(\overline{V}^{*})^{1-\theta_{1}}-\frac{\theta_{2}\lambda\gamma^{\theta_{2}}\sigma^{2}(\theta_{1}-1)}{2(\theta_{1}-\theta_{2})(\lambda+\delta)(\lambda+r)F^{\theta_{2}-1}}(\overline{V}^{*})^{\theta_{2}-\theta_{1}}$ (20)



















$B^{*}=\{\begin{array}{ll}A_{1}V^{\theta_{1}}+A_{2}V^{\theta_{2}}+\frac{\lambda\gamma}{\lambda+\delta}V+\frac{C}{\lambda+r}, \frac{F}{\gamma}\leq V<V_{0}^{*}A_{3}V^{\theta_{1}}+A_{4}V^{\theta_{2}}+\frac{c+\lambda F}{\lambda+r}, V<\frac{F}{\gamma}\end{array}$ (27)
(18) $A_{4}=0$ ,
$B^{*}=A_{3}V^{\theta_{1}}+ \frac{c^{*}+\lambda F}{\lambda+r}$ (28)
$V=F/\gamma$ $B^{*}$ $77^{r}dB^{\cdot}$










( [1] ) Gaver-Stehfest ( GS )[13]
GS
Mathematica(Varsion 5.2) $T^{\backslash }$ Pentium $(650MHz)$
$c$ 1 $2T$
$c^{*}$
$c^{*}= \lambda c\sum_{i=1}^{2T}e^{-\lambda T(1_{\overline{2}}^{i})}-\pi$
80
$t$
1: $(T=5, r=0.O1, \delta=0.01,0.03,0.05, \sigma=0.3, \gamma=0.01, F=1OO, c=1)$
$\nabla$
2: $(T=5, r=0.O1, \delta=0.01,0.03,0.05, \sigma=0.3, \gamma=0.01, F=1OO, c=1)$
$1$ $3$ 5
Boundary $\delta$ $\sigma$ $T$ $2$ $4$ 6
$V$ $0$








3: $(T=5, r=0.O1, \delta=0.03, \sigma=0.2,0.3,0.4, \gamma=0.01, F=1OO, c=1)$
$V$







5: $(T=1,5,10, r=0.O1, \delta=0.03, \sigma=0.3, \gamma=0.01, F=1OO, c=1)$
$\nabla$






[1] , ( ), 37, 282-293, 1987.
[2] , , 1989.
[3] , http: $//www.j$ sda. or. $jp/$
[4] Black, F. and M. Scholes, “The pricing of options and corporate liabilities,” Joumal of
Political Economy, 81, 637-654, 1973.
[5] Brennnan, M.J. and E.S. Schwartz, “Convertible bonds: Valuation and optimal strategies
for call and converslon,” Joumal of Finance, 32, 1699-1715, 1977.
[6] Carayannopoulos, P., “Valuing convertible bonds under the auumption of stochastic interest
rates: An emprical investigation,” Quarterly Joumal of Buisiness and Economics, 35, 17-
31, 1996.
[7] Carr, P., “Randomization and the American put,” Review of Financial Studies, 11, 597-626,
1998.
[8] Duffie, D. and K. Singleton, “Modeling term structure of defaultable bonds,” Review of
Finacial Studies, 12, 687-720, 1999.
[9] Hayashi, D., M. Goto and T. Ohno, “Pricing convertible bonds: A Laplace-Carlson trans-
form approach,” Working Paper, 2007.
[10] Ingersoll, J.E., “A contingent-claims valuation of convertible securities,” Journ$al$ of Finan-
cial Economics, 4, 289-321, 1977.
[11] Kimura, T., “Valuing continuous-installment options,” Discussion Paper Series $A$ , No. 2007-
184, Hokkaido University, 2007.
[12] Merton, R.C., “Theory of rational option pricing,” Bell Journal of Economics and Man-
agement Science, 4, 141-183, 1973.
[13] Stehfest, H., “Algorithm 368: Numerical iinversion of Laplace transforms,” Communications
of the $ACM,$ $13,47-49$ , 1970.
[14] Takahashi, A., T. Kobayashi and N. Nakagawa. “Pricing convertible bonds with credit risk,”
The Joumal of Fixed Income. 11. 20-29. 2001.
84
